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THE DEVE LOFMENT OF A COMPOSITE SCORE FOR EVALUATING NAP-OF-THE-EARTH
NAV I GATION

~ ‘~Interv iews with experienced nap-of-the-earth (NOE) instructor pilots
(IPs) indicate there are two major observable factors to consider in
measuring the skill of an NOE navigator : navigational accuracy and speed .
The first is defined as the accuracy with which a navigator can loca te
the initial point of an NOE route, follow tha t route , iden tify checkpoints
along the way and locate the landing zone or release point at the end of
the route. This factor can easily be quantified by first determining
the correct flying distance and then measuring each incremental distance
resulting from inaccurate navigation. The IPs suggested all kinds of
inaccuracies be judged as equally important, provided they are of the
same magnitude . They suggested furthermore that the unit of measurement
be the ratio incremental distance to the length of the route. Thus
scores on longer routes would not be worse simply because of the increased
opportunities to make errors.

• The second major factor is the average speed the NOE navigator is
able to maintain while flying along an NOE route. The poorer navigator
will progress slowly, searching the visual world outside the helicopter ,
attempting to associate terrain features with features on the map . The
he licopter may be requ ired to hover frequently or to backtrack while the
navigator becomes oriented or corrects errors. The better the navigator ,
the more rapidly he will progress. A superior NOE navigator, who is well
or iented and sk illed in terrain analysis, will have no need to search a
wide area of terrain for recognizable features. He will concentrate on
the terrain ahead and fly toward it directly .

~~~I t was deemed desirable, therefore , to combine accuracy and speed
into a single composi te score so that NOE navigators can be compared
even when they navigate with different styles (slow and accurate versus
fast with course errors) over routes of different lengths. The score
thus obtained should be a quantifiable , objective measure of the navi-
gation performance of an aviator navigating at terrain flight altitudes.
This measure of terrain navigation is designated by the acronym, PENAV .

\
An earlier attempt by ARI (Farrell & Fineberg, 1976) to develop an

• objective measure accounted only for the accuracy fac tor , was insensitive
to small errors (lOOm to 250m) and classed all errors between 250m to
l000m together. Instead , it is the judgment of NOE IPs and other terrain
navigation experts that all errors of lOOm or more should be registered
on a continuous scale rather than merely being classified as 250 to l000m
or l000ni and greater. Furthermore , under the 1974 system a fai lure to
locate an initial  point is quantitatively as serious as any other course
error . The outcome of such an error is the same in both cases; either the
navigator becomes oriented and returns to course and continues the mission,
or he fails to complete the mission.
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I i i  i t  r a l l y  the 1 I~ be ’ I loved h a t  Equat  t o n  I w~ ‘u ld ~ , ‘utL ’ t l i t  bu t  Ii the?

~~~ u t a c y  a nd the speed I i~ t ~‘t I u t  a ~i I s.j it ’  ~~, , t

TE NAV Scor e ~ F. ( 1 )
I , x S

1. 1:; cact i  t v d t l . o l i a l &~r t o t  e X 1 ’ Z t ’ ; ~~a I  l i i  motet :.,
1. the ’  le ’ny th ot  the NUE t o ut o  l i t  k 1 [otm’te ’! . i i i ~t

the ave raqc speed 111 k I one t a’ t ~>t ’ i hou r .

IIOWeVI’ i , I ur  ther exp l o t  at  i on t t ’Vt ’ .& led t h a t c i  t o t  maqn  i t  in1e ’~. ~nd upe.’d~;

at not always I i rteat ly  r t ’ 1 , i t . ’ d . Spe d I tc .e I Ly • .i s ot l i  ; , t ’  ~1t ’v t a t t on  of

t o t  ex..*mple . bOOm ts n~~rc than t wi c e  as :.e ’t i ous a~i a d ev i at i o n  ot 300m.
St mi I a n , a nay iqa to t  who ay e ’ t .nie ;; t ’O km~ l i t  II I ‘ i t  a pat  f t  cu 1.11  N &)E t o u t  a ’

rI ot  c~ ‘t i n  idere’d t w t  e a,~t nk i i i  t’d .iu ou t ’ ay e’ raq i r n ~ h) km/hour .  Sub)cc t lo ll
‘t  va t  rou n cxam~ les 01 ci  t o t  a i t t i  :t1 eeW t o  th e ’ I t ’ ~; • i i i t o t t *~t l  )UdeJmt ’i tt

on how w e l l  they r~~f 1 e ct e d  n a v i g a t i o n a l  skill led t i ’  t he  c o n c l u s i o n  t h dt
the ’  TFNAV score shoti I d be a power I t i n e  t I on of ho t  Ii e r r or s  and speeds.  The’

follow ing equation thus became the working hypothesis .

TENAV S c ot t ’ L F. x.~~ -

L x S ~ 
( . )

~c ~i,’muus t rated above • the ’ a~xponoltt  x would  ha ’ La i ~~ C ’ i t bait  1; who e.an t he’

• xpu t t c i tt  y would be I too; than 1 . In  or ~1, ’t t o  do t e rmi  tie the values ci
rhoso exponent , the’ f o l l o w  i nq maqu i t  i n t a ’ e ’st m a t  ion e’xl’et1n~~n t  w at t
,‘, ‘ i t ~lt i , ’ t t ~,i

ME l’HOlt

SIIB.I ECTS

‘l~ elve IPs , curren tly enqaqed i i i  te’ach i iiq NOE I I i  qht , isiv I q i  I

and tactics at the Li .8. Army t e v i at  t ott Cent or (USAAVNC ) , we’ t o  uub ~O e l

for  th is  experiement .

TASKS AND PROCEDU RE

There were two maqni tude est imat ion  tasks. lne’ de ’alt  w i t h  the
seriousness of various maqn i tudes  of nav iqa t inn a l error  and the other
w i t h  the relative value  01 various upe ’vdu in NOE naviqa t ton .
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